A new output coupling scheme for Fabry-Pérot resonators, consisting of a diffraction grating placed in Littrow mount has been proposed [1]. A hot -test at 92 GHz has been performed in a quasi -optical gyrotron (QOG) of the Centre de Recherches en Physique des Plasmas. The coupler was designed so that the output beam can be matched to a 2.5 inche HEl 1 guide at the gyrotron window. An IR camera was used to determine the characteristic of the pattern at the window. The results show that it is gaussian. The measured spot -size corresponds to the design values.
INTRODUCTION
A major problem of the QOG is the optimization of the radiation output pattern. A Fabry-Pérot resonator with slotted mirrors or a Cassegrain antenna [2] yields a peaked output but the sidelobes are too important to allow an efficient coupling to a transmission line. Cold tests have shown that the use of a grating coupler can significantly improve the output distribution, with an estimated power coupling efficiency to an 111 corrugated waveguide of 95 %. In a grating coupler, one of the spherical mirrors of the cavity is replaced by a grating placed in -1 Littrow mount, i.e. for which only orders -1 and 0 of diffraction can propagate. The -1 order provides the feedback in the cavity whereas the order 0 yields the output. The groove profile, the angle of incidence, the groove depth and the polarization of the electric field with respect to the grooves are chosen so that a given fraction of the incident energy is diffracted in the order 0, with the additional constraint that no resonance should exist at twice the design frequency in order to avoid possible second harmonic emission [3] .
Taking account of the gyrotron constraints and of the attempt to minimize distortion and cross -polarization losses leads to the use of an ellipsoidal support for the grating. The grooves become curvilinear and their depth and spacing are position dependent. The matching of the diffracted beam into an HEl1 corrugated waveguide can be performed by Gaussian optics.
EXPERIMENTAL SET -UP
A grating coupler was designed and implemented on a QOG at the CRPP. The operation parameters and the characteristics of the cavity are summarized on table 1. Figs. la and lb show respectively a side -view and a top -view of the experiment. Due to the magnet configuration, the resonator is asymmetric, with the electron beam located at the beam waist. The grating and a plane mirror used to deflect the beam to the output quartz window were arranged in a vacuum vessel adjacent to the cryostat. A liquid crystal paper, serving as absorbing material, was placed against the window, where the output beam waist is located. The output pattern was recorded by an IR camera focussed on the liquid crystal paper. 
RESULTS
Under the conditions of table 1, the starting current was 1.3A at a frequency of 92.6 GHz. Depending on the mirror separation, a few longitudinal modes could be excited. A typical output pattern is presented in Fig.2 , for a beam current of 2A. Within the dynamic range of the picture (-10dB), no sidelobes were observed. The non -circularly symmetric pattern could be attributed to an imperfect alignment. Other longitudinal modes exhibited higher distortion. The dynamic could be increased ( -20dB) by measuring the temperature profile along a line passing through the maximum. The result is shown on fig.3 , with the best gaussian fit (curve). The expermimental spot -size (23mm) is very close to the design prediction (20.4 mm).
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